What Is an Ascidian? Ascidians, or sea squirts, are invertebrate chordates that belong to the earliest branch in the chordate phylum, the subphylum Urochordata or Tunicata ( Figure 1A 
though the ascidian's caudal neural tube is composed of just four cells when considered in cross-section (Figure 2B ). The ventralmost cell expresses HNF-3␤ and collagen 2A1, which suggests homology with the vertebrate floor plate (Corbo et al., 1997b). Moreover, the cells at the lateral border of the neural plate express snail/slug and Pax-3/7 homologs, similar to the expression profiles seen in the vertebrate neural crest (Corbo et al., 1997b; Wada et al., 1998 and references therein). Although ascidians do not have functional neural crest cells, the striking conservation in the expression patterns of these ascidian homologs raises the possibility of the existence of a molecular precursor to neural crest in protochordates.
Analysis of Gene Function in Ascidians
The simplicity of the ascidian genome has important implications for the study of gene function. First, many genes present in multiple copies in vertebrates appear to have a single homolog in ascidians. Hence, the ascidian genome appears to contain the basic chordate genetic "toolkit," and thus represents an ideal reference point for the expanded vertebrate genomes. Furthermore, the single-copy nature of the ascidian genome is likely to facilitate identification of the function of novel proteins as it obviates the problem of so-called "genetic redundancy" that has bedeviled many studies in vertebrates.
In fact, ascidians are amenable to genetic analysis. Ascidians of the genus Ciona have a relatively short life cycle (1-2 months), are small and can be maintained at high density, have sperm which can be cryopreserved for maintenance of mutant strains, and most importantly are hermaphroditic and self-fertile: each adult animal However, in contrast to protein coding sequences, noncoding cis-regulatory DNA is poorly understood due to the muscle-determining "yellow crescent" described by Conklin (Figure 3) . Ectopic expression of macho-1 causes the technical difficulties associated with detailed in vivo
